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Abstract
At present, most laptops have fixed host and keyboard, and this setting caused a lot of deficiencies. As a more 
systematic method of product design, conceptual design makes it easier for designers to find innovative design 
solutions. To overcome the shortcomings of the modern laptops, we proposed a new notebook computer which has a 
detachable keyboard and a mobile host. Finally, using the conceptual design method, the paper completed the whole 
innovative design process of the new laptop. 
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
With the constantly changing needs of the mechanical and electrical products, the content need to be 
designed was diverse. If people considered a wide range of the multifunctional mechanical and electrical 
products only by their unique narrow experiences, they would be restricted in a accustomed mode of 
action whether in the organization or in the way of the process. Considering the designer's decisive 
influence on the technical value and economic value of product, and to get a good solution, there must be 
a more systematic and orchestrated solution method for the conceptual design[1].As a solving process, the 
traditional design of product which takes function as the core, build the related functions solving model 
and achieve the design of the structure. 
Thorough carrying out the entire design process consciously and step by step, the conceptual design 
overcome the omit of design solution, which produced by the designer’s inherent and in narrow 
experience, and found out the related solutions as many as possible[2]. In each layer of the approach, 
matching mechanism should be made for matching and evaluating. Finally, a innovative design which 
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meet the requirements would be completed. 
At present, most laptops are detached with difficulty, operated inconveniently, and difficult to repair 
and clean .To improve these problems, the paper used the method of conceptual design, and presented a 
new style of laptop whose keyboard could be detached and whose host could be moved. 
2. Conceptual design process 
After considering various design constraints, the conceptual design process which is a hierarchical 
solution process from whole to part, inputs the functional requirements, and output the Solution of the 
product structure[3]. The design process of conceptual design consists of four stages: clarify the task 
(determine the Information), scheme design (determine the principle), technology design (determine the 
structure) and construction design (determine the manufacture technology). 
2.1. Clarify the task 
This step is mainly to compile a request form after clarifying the task. At first, according to the design 
requirements, all the design information should be collected, and then the necessary and expected 
requirements should be compiled in a regular sequence. 
2.2. Scheme design 
Scheme design is a important part of the whole design process. After clarifying the task, the functional structure 
and the appropriate principle should be made, and then the principle scheme would be presented at last. 
Fig. 1. Workflow of scheme design 
The workflow of scheme design, shown in Figure 1.First, the request table would be abstracted, so as to 
get rid of the traditional concept, and have more universal and essential statement of the problem. Second, 
according to the statement abstracted, the overall function and the relationship from the input to the 
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output, after that the functional structure will be built. Third, the functional principle of each sub-function 
would be found out and combined into the suitable structure of overall function. At last, the right 
combinations and reify the combinations would be selected. Thorough carrying out the entire design 
process step by step, the conceptual design makes the designer's thought not only stay in the past inherent 
and narrow experience, and find out all the possible functional principle of each sub-function. Finally, 
after finished the evaluation of each combinations, a final innovative program design will be presented. 
Because of the space limitations here, the article did not specifically carried out other two design 
processes. 
3. Innovative design process of a new laptop 
As a result of the fixed setting of the host and keyboard, most current laptops have many defects in 
disassembly, cleaning and operation. In the actual operation, owing to the distance between the host 
interface and the screen can not be adjusted, the people would feel uncomfortable. To improve this 
problem, the paper designed a new laptop whose host can be moved so as to adjust the distance with the 
screen. Currently, there are a small number of laptops have the detachable keyboard. However, most of 
them only have the detachable function, but could not achieve the function of adjusting the distance[4,5].
Following the conceptual design methods and procedures, the paper achieved the whole design of the new 
laptop. 
3.1. Clarify the task of the laptop 
At first, according to the research background, design requirements(design a new laptop with a mobile 
host and a detachable keyboard) would be determine, and then the request table should be build ,which 
shown in table 1. 
Then, the request table would be abstracted, and caught the essence of the problem: the host of the 
laptop could be moved and easy to fix, and the keyboard could be disassemble and assemble conveniently, 
beside, the signal should be easy to transport. 
Table 1. Request table of the new laptop 
Necessary/Expected requirements 
N Normal size for a notebook computer 
E Detachable keyboard 
N Host can be adjusted within a certain range 
E Host can easily lock together 
N Easy to disassemble and fix 
E Manually to achieve 
N Convenient to the signal transmission 
N Simple, convenient and practical. 
N Light materials, compact structure, stable 
N Will not affect the performance 
N Ergonomic, comfortable to use. 
N Operational safety. 
E Easy manufacturing 
N Easy to disassemble and assemble 
E Good modeling andshape 
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E Low manufacturing cost 
3.2.  Scheme design of the laptop 
3.2.1. Build functional structure 
According to the abstracted statement of the request table, four sub-functions(host moving, host fixing, 
keyboard assembly and signal transmission)would be presented, and then the relationship of the Input and 
output streams would be presented in the functional block diagram,  shown in Figure 2. 
Figure 2 Functional block diagram of the new laptop 
3.2.2. Search the principle of sub-function 
This stage could be carried out by the following steps: 
• The principle of each sub-function(in order to get some action principle as much as possible, it was 
separated, but some functions could also be completed together, it had high compatibility) was searchd, 
and the action principles have been showed in table 2. 
Table 2.The functional principle of the new laptop 
Function                       solution 1  2  3  4  5 
1 A(Host moving) Linear Guides Screw Pulley …. …. 
2 B(Host fixing) groove Spring hasp Magnets Integrate1-3 Self-locking 
3 C(Keyboard assembly) Sliding block Magnets Self-locking groove Integrate2-4 
4 D(Signal transmission) Wireless signal Data line socket Integrate2-3 ….. 
• Considering the compatibility, degree of satisfaction, cost and security of those structures, three 
functional structures (A2B5C5D4, A1B3C5D4, A1B2C5D4) were choose to be together as the 
principle solution, which showed a great compatibility. 
• Possible functional structures such as the three structures chosen early could be incarnated as the 
possible forms of the principle solution, and the obtained forms would be incarnated as the possible 
structures. This process end in an evaluable solutions, and the last forms have been showed in the table 
3.
• According to the approximate of the evaluation criteria, the criteria VD12225 will be selected to built 
the evaluation form which shown in table 4. After choosing the form Ⅱ as the final principle scheme, 
the operational components would be improved, and turned to the technology design. 
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Table 3. The three structure forms of the new laptop 
Forms Schematic diagram
Ⅰ(Screw) 
Ⅱ(Magnet) 
Ⅲ(Spring hasp) 
Table 4. Evaluation table of the new laptop 
Evaluation Table   
   From 
Performance  NO  Evaluation criteria  Ⅰ Ⅱ Ⅲ
Function  1  Expected function  3  3  2  
Principle  2  Simple principle  3  3  1  
3  Complexity 2  2  2  Structure and 
shape 4  Appearance and volume  1  2  2  
5  A small number of parts  2  2  1  Manufacture  
6  Simple manufacture  1  3  2  
Assembly  7  Easy to install  1  3  2  
8  Simple operation  2  3  2  Use
9  Easy disassembly  1  3  2  
Service  10  Easy maintenance 2  3  2  
Cost  11  Low cost  1  2  3  
∑ 19  29  21  
W 0.43  0.66  0.48  
Rank  2  1  3  
Decision-making  Select the from Ⅱ
Finally, in accordance with the other design process of the steps, the specific structural design of the 
new laptop was accomplished, which has been showed in table 5. 
Table 5. Evaluation table of the variant from of the laptop. 
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Assembly drawing Decomposition drawing  
4. Conclusion 
An traditional concept design method for the product was described in this paper. By using this 
systematic approach, the designer could obtain more new solutions. And then in accordance with the 
concept design process , the whole design process of the new laptop was described in detail. The new 
laptop has been designed reaches the three design requirements: 
• It has a detachable keyboard, which is easy to disassemble and clean. 
• It has a mobile host, which can adjust the distance between the screen easily. 
• It can facilitate the transmission of signals, and will not affect the operation. 
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